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Since publication of Selye’s seminal book, The
Stress of Life (1), a great deal of research has
been aimed at furthering our understanding of
the relationship between stress and physical
health. Several important reviews have ad-
dressed etiological mechanisms through which
exposure to stress might affect biological sys-
tems that are critical for maintaining health.
Chrousos and Gold (2) define a *‘stress system’’
that has as its main components the hypotha-
lamic-pituitary-adrenocortical (HPA) system, and
the central and peripheral adrenergic system.
According to these authors, the stress system
can produce a variety of pathophysiologic states
that may precipitate vulnerability to or actual
expression of a wide range of psychiatric, endo-
crine, and inflammatory disorders. Specific re-
views have focused on literature pertaining to
stress-induced impairment of immunologic
function (3,4) and increased susceptibility to in-
fectious disease following exposure to stress (5).
There also is a relevant literature on the relation-
ship between stress-induced cardiovascular ab-
normalities and somatic anxiety (6). Kaplan and
associates (7) have reviewed studies, many of
them their own work, that show how social stress
can precipitate atherosclerotic pathology in pri-
mates, and Saab and Schneiderman (8) have re-
viewed laboratory and clinical studies showing

a linear correlation between intensity of stress-
induced cardiovascular reactivity and later de-
velopment of hypertension. Kiecolt-Glaser and
associates (9) concluded that there appears to be
‘‘a convergence among cardiovascular, neuroen-
docrine and psychoneuroimmunological research
and the evaluation of differences among people
who vary in autonomic activation. A better un-
derstanding of these individual differences in
response to stress could help identify those indi-
viduals who may be more prone to long-term
health changes ...’ (p. 684).

From the perspective of the field of trauma
research, it is surprising that so few of the thou-
sands of studies that have been devoted to the
topic of stress and physical health have exam-
ined the effects associated with extreme stress.
As Cohen and Williamson (5) suggest in their
review of the literature on stress and infectious
disease in humans, ‘‘Impact of severe events
would provide the fairest test of a stress-disease
relationship ...”” (p. 18). Perhaps equally sur-
prising are the examples of severe events offered
by Cohen and Williamson: divorce, bereave-
ment, and job loss. While not denying the emo-
tional impact of such events, we believe that an
even fairer test of the stress-disease relationship
would be provided by the study of extremely
traumatic events, including war-zone exposure,
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sexual and other criminal victimization, natural
and human-made disasters, and serious accidents.

First we review the literature on the physical
health outcomes associated with traumatic events.

nanv\ifa tha
yl‘\l N VAlvllOl YW litviGruai

exposure to stressful events may be associated
with adverse health outcomes, much less has
been written on the medical and somatic conse-
quences of exposure to extreme stress. None-
theless, reviewers have suggested that physical
health may be severely and chronically impaired
following traumatic experiences such as concen-
tration camp incarceration (10,11), confinement
as a prisoner of war (POW) (12-14), war zone
exposure during military hostilities (15,16), sex-
ual assault as a child or adult (17-19), or expo-
sure to natural disasters (20). Second, we review
the literature on the physical health outcomes
associated with post-traumatic stress disorder
(PTSD). Like Wolfe and colleagues (21), we
argue that PTSD is an important mediator through
which trauma may be related to adverse out-
comes. Third, we review biological and psycho-
logical correlates of PTSD that might predispose
affected individuals toward increased risk for
medical problems.

xtensive literature sugoesting that
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METHODOLOGICAL
CONSIDERATIONS

Our review includes four categories of health
outcome: 1) self-reports; 2) utilization of medi-
cal services; 3) morbidity as indicated by phy-
sician diagnosis or laboratory tests; and 4) mor-
tality. Self-reports, by far the most commonly
measured outcomes, include ratings of health
status, symptoms, or illness conditions. There
‘has been much controversy about the validity
of self-reports as indicators of an individual’s
“‘true’’ health status, because self-reports may
not be confirmed by laboratory tests or diagnos-
tic assessments. For example, male Vietnam the-
ater veterans were found to be more likely than
Vietnam era veterans to report poorer health
and increased health problems in a variety of
domains, yet medical tests failed to corroborate
virtually all of the self-reported differences
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(22,23). We think that it is important to remem-
ber that self-reports may not always provide
valid information about health or disease, and,
specifically, that they may be strongly influ-

enced b" pc}mhn]ngu‘nl states and processes (see

further discussion (24,25)). We also think that
self-reports should not be dismissed as necessar-
ily or categorically invalid. Self-reports can, at
least to some extent, be valid indicators of an
individual’s physical health status. Self-reported
health as rated on a five-point single-item scale
is an excellent predictor of mortality (26), and
self-reported health indicators can distinguish
groups that vary in terms of disease type and
severity (27). Accordingly, we have chosen to
include self-reports in our review.

Another methodological issue that must be
considered when interpreting the literature on
stress and physical health is that all of the human
studies are correlational, which makes it difficult
to infer a causal role for stress or PTSD. As
in any correlational problem, it is necessary to
specify (i.e., measure and control for) other po-
tential causes. At the same time, it is necessary
to interpret the results of most multivariate pro-
cedures with extreme caution; we say ‘‘most’’
because we believe that structural modeling of-
fers a more appropriate way to analyze the data
in this area. Imagine that an investigator wishes
to examine the relationship between amount of
exposure to a flood and utilization of medical
services in the year following the flood, while
controlling for other factors known to influence
utilization such as age. The investigator finds
that amount of exposure is positively correlated
with utilization, but that the relationship is no
longer statistically significant when age is taken
into account. Should the investigator conclude
that amount of exposure has no relationship to
utilization? The answer is ‘‘no’’ if age is corre-
lated with exposure because, for example, older
individuals tend to live in less sturdy homes that
are closer to flood zones. The investigator would
make a Type II error by failing to statistically
model this relationship in a path or structural
model, or failing to pay careful attention to the
correlations among independent variables such
as exposure and control variables such as age.
We provide an actual example of such a complex
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relationship in our introduction to the section on
PTSD and health that follows.

A further methodological issue is that longitu-
dinal studies are rare, and usually complicated
by an absence of pre-exposure or pre-PTSD
baseline health data. Baseline information often
must be inferred from retrospective self-reports,
which may be biased or incomplete. Given this
and the aforementioned problems, we believe
that it is especially important to examine the
literature on trauma, PTSD, and health as a
whole, and also to look to the experimental
animal literature as reviewed in Part I of this
volume.

THE ROLE OF PHYSICAL INJURY

People are sometimes killed, injured, or medi-
cally disabled as a direct result of their exposure
to traumatic events. Military veterans who sur-
vive battlefield wounds may develop permanent
medical problems from spinal cord injuries, loss
of a limb, and other deficits. Female survivors
of rape, criminal victimization, or domestic vio-
lence may suffer from acute bodily injury as
well as long-term consequences of such damage
(19). Ex-POW survivors of prolonged captivity
often experience malnutrition, infectious dis-
eases (especially tuberculosis), beatings, torture,
prolonged physical exertion (on work details,
forced marches, etc.), frostbite, and other stres-
sors. Therefore, it is sometimes difficult, if not
impossible, to identify a specific psychological
or physical stressor as the major cause of a subse-
quent medical problem. Furthermore, it is nei-
ther useful nor realistic to separate psychological
from physical stress in this regard, because each
may interact with the other and both undoubtedly
contribute to the suffering and despair associated
with traumatic exposure.

We readily acknowledge that long-term health
consequences may result from injuries or from
medical conditions associated with a traumatic
event. We do not believe, however, that this
alone can account for the many findings (see
review that follows) showing that traumatic ex-
posure in general and PTSD in particular are
associated with increased risk of adverse health
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outcomes. Although there is a relationship be-
tween severity of injury (28) and risk of PTSD,
it is unlikely that injury is the sole cause of the
relationship between PTSD and adverse health
outcomes. Most people who develop PTSD are
not injured as a result of the trauma that caused
their PTSD, as illustrated in a study of the dis-
charge summaries of 543 veterans with PTSD.
Sixty percent had an identified medical problem
and 42% had multiple problems, yet only 8%
had physical sequelae of combat-related trauma
(29). Also, injury to a specific site or system is
unlikely to explain the multiple nature of the
physical health complaints and physical morbid-
ity seen in PTSD.

To summarize, it appears that trauma-related
injuries and medical problems contribute to sub-
sequent health problems, but their contribution
is minor and cannot explain much of the data
suggesting that traumatic exposure is associated
with adverse health outcomes. Although we will
not reiterate this point, it should be kept in mind
as a potentially important variable underlying
research findings summarized in the following
review of the literature.

TRAUMA AND HEALTH
Self-Reports

Most publications in this category concern
Vietnam veterans. In a national epidemiological
survey, the National Vietnam Veterans Read-
justment Study (NVVRS), male and female Viet-
nam veterans with high war-zone exposure re-
ported poorer health and more health problems
relative to era veterans or civilians (15). Other
studies have independently shown that combat
exposure predicted increased reporting of a vari-
ety of health problems among 6,800 male Mid-
western Vietnam combat veterans who belonged
to the American Legion (16) and among Viet-
nam combat veterans who believed that they had
been exposed to the herbicide Agent Orange,
whether or not such exposure had actually oc-
curred (30). Combat exposure also predicted ad-
verse health reports in an elegant study of 2,260
male-male monozygotic twin pairs who partici-
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pated in mail or telephone interviews. In compar-
ison with their twins who were not exposed to
war-zone stress, the siblings who served in
Southeast Asia reported significantly more hear-
ing and skin problems (31). In their Vietnam
Experience Study, the Centers for Disease Con-
trol (CDC) (22) conducted a telephone survey
of 7,924 Vietnam theater veterans and 7,364
Vietnam era veterans. The combat veterans were
almost twice as likely to assess their health as
‘‘poor’’ or *‘fair,”’ and to report a wide variety
of medical problems, as the era veterans. How-
ever, a further component of the study illustrates
how self-reports may not be corroborated by
diagnostic tests. A random subsample of 2,490
Vietnam veterans and 1,972 non-Vietnam veter-
ans underwent a comprehensive medical exami-
nation that detected few current objective differ-
ences in physical health between the two groups
(23). Wolfe et al. (21) found a relationship be-
tween the magnitude of war-zone exposure and
current adverse health reports among female
Vietnam veteran nurses, although subsequent
analyses suggested that PTSD was an important
predictor of the association (see section on PTSD
and health that follows).

Many of the publications on adverse health
effects among survivors of childhood or adult
sexual abuse suggest that women who have a
history of sexual victimization are more likely
than controls who do not have a history of such
exposure to report a variety of medical problems.
Female rape victims were more likely to report
lower perceived health status, more somatic
symptoms, and more negative health behaviors
than nonvictim controls (32-34). Somatic symp-
toms, especially regarding gastrointestinal dis-
tress and recurrent headaches (35), as well as
dysuria, vaginal discharge, and chronic abdomi-
nal pain (36), were reported more frequently by
rape or incest survivors than by nonabused con-
trols.

An interesting facet of the sexual trauma and
health literature is the suggestion that a history
of sexual abuse, especially during childhood, is
associated with the presence of chronic pelvic
pain (37-39). Walker et al. (40) performed lap-
aroscopic exams on 50 women with chronic pel-
vic pain and 50 women seeking tubal ligation
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or infertility evaluation. There was a significant
correlation between a history of severe sexual
abuse and medically unexplained symptoms; in
other words, patients with chronic pelvic pain
were more likely than patients in the comparison
group to have a positive history of sexual abuse
and a normal laparoscopic examination. A dif-
ferent conclusion was reached by Rapkin et al.
(41), who found no difference in childhood
abuse histories between women with chronic
pelvic pain and those with chronic pain in other
locations. In fact, childhood physical abuse
rather than sexual abuse predicted adult pain
syndromes, and was greater for both chronic
pain groups than for controls. An important dif-
ference between Rapkin et al.’s study and other
investigations of chronic pelvic pain is that it
was the only study to include a chronic pain
(nonpelvic) control group. This may account for
the different results reported by these investiga-
tors, and underscores the necessity for designing
studies with appropriate control groups in order
to interpret data pertaining to this complex area.

A review by Hovanitz (20) provides an excel-
lent synthesis of literature on physical health
outcomes associated with the aftermath of disas-
ters. Most of the studies reviewed concern the
aftermath of floods, and Hovanitz concludes
that, in all of these studies, severity of exposure
to flood trauma was associated with increased
reports of health problems. Two studies of indi-
viduals who had been assessed before exposure
to the severe Puerto Rican flood of 1985 and
were reinterviewed in 1987 indicate a small but
significant increase in somatic symptoms (42,
43). Similarly, among older adults exposed to
the 1984 flood in southeastern Kentucky who
were interviewed 18 months afterwards, severity
of flood exposure was related to reported magni-
tude of somatic symptoms (44).

Two self-report studies concern survivors of
a volcanic eruption. Murphy (45) failed to find
a relationship between severity of trauma and
physical health reports among survivors of the
1980 Mount Saint Helens eruption, although
she looked only at change from 11 months after
the eruption to 35 months after. Among survi-
vors of the 1987 volcano that destroyed Armero,
Colombia, those who reported emotional dis-
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tress 7 months after the disaster were more likely
than those who were not distressed to report
nonspecific physical problems and to have mul-
tiple physical complaints (46).

Uba and Chung (47) found that, among Cam-
bodian refugees living in the United States, the
amount of traumatic exposure during the war in
Cambodia was positively related to poor health
outcomes more than 10 years later. Mollica et al.
(11) found that therapeutic intervention actually
worsened somatic symptoms but improved psy-
chological symptoms among Cambodian, Hmong,
Laotian, and Vietnamese refugees previously ex-
posed to the war in Southeast Asia. Van der
Ploeg and Kleijn (48) compared Dutch men and
women previously held hostage during terrorist
hijackings with family members not abducted.
Six to 9 years after captivity, the ex-hostages
reported significantly higher rates of migraine
or severe headache, intestinal problems, rheu-
matic problems and pains, skin diseases (eczema),
and stomach problems. Bartone et al. (49) in-
terviewed military family assistance officers 6
months and 1 year after a U.S. Army airplane
crash in Gander, Newfoundland, in 1985 that
killed 248 soldiers. Results showed a robust
dose-response relationship between severity of
exposure to survivor stress (the intensity and
duration of contact with surviving family mem-
bers) and magnitude of self-reported physical
symptoms or illnesses. Two studies concern the
relationship between exposure to motor vehicle
accidents and the subsequent development of
chronic pain and PTSD (50,51).

Utilization

The National Academy of Sciences follow-
up of 2,500 U.S. Army World War II and Korean
conflict ex-POWs has generated an important
dataset regarding utilization of medical re-
sources following the extreme stress of POW
captivity (12,13). The most notable increases
in hospital admission rates for POWs versus
controls were for psychiatric disorders, nutri-
tional problems, tuberculosis, and other infec-
tious and parasitic diseases. In addition, POWs
had higher hospitalization rates for cardiovascu-
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lar and gastrointestinal diseases in contrast to
non-POW veteran controls. Similar results were
found by Eitinger (10) in his morbidity studies-
of Norwegian survivors of Nazi concentration
camps. Survivors had more sick periods, longer
sick leaves, and more frequent and longer-last-
ing hospitalization periods than controls.

A number of studies have shown increased
utilization of medical resources, among women
with histories of recent or lifetime sexual assault,
physical assault, or criminal victimization. Kim-
erling and Calhoun (32) prospectively compared
utilization rates among women who had been
recently raped with a matched control group for
1 year after the victims’ assault. By 4 months
post assault, the victim group reported increased
medical (but not psychological) service utiliza-
tion that persisted at the 1-year follow-up. Wai-
gandt et al. (34) also found that sexual assault
victims reported significantly more doctor visits
for a prolonged period (2 years) after the rape
than a matched control group.

Koss et al. (33) found twice as many physician
visits (and 2.5 times greater medical expenses)
among women who had been exposed to crimi-
nal victimization in comparison with controls,
during the first year following the assault. Sever-
ity of victimization was the most powerful pre-
dictor of physician visits and outpatient costs.
Similarly, Norris et al. (52) interviewed men
and women exposed to violent crime 6 and 12
montbhs after the assault and compared them with
adults who had been subjected to property
crimes but who had not been physically attacked.
Medical (as well as mental health, legal, and
pastoral) utilization rates were significantly ele-
vated among the physically victimized cohort
in contrast to victims of property crimes. In a
study of Swedish battered women, Bergman and
Brismar (53) examined medical records for 10
years preceding and 5 years after the battering,
and compared them with records of a matched
control group. In addition to hospital admissions
for injuries directly related to the battering, bat-
tered women had significantly increased admis-
sion rates for nontraumatic surgical disorders,
gynecological disorders, induced abortion, med-
ical disorders, suicide attempts, and inpatient
observation.
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With regard to female adult survivors of child-
hood or adult sexual abuse seeking treatment at
an outpatient clinic for gastrointestinal disorders,
Drossman et al. (37) found that victimized women

reported more lifetime surgeries than nonabused

controls, although there was no difference in
number of physician visits per 6 months or num-
ber of hospitalizations per 2 years. Finally, Felitti
(35), reviewing utilization patterns among life-
time sexually abused patients receiving treat-
ment at an HMO, found that they were more
likely than a nonabused comparison group to
exhibit a high utilization pattern (10 or more
doctor office visits per year).

Increased medical utilization also has been
observed following natural disasters. Hospital re-
ferrals more than doubled following the Bristol,
England, flood in 1968. There was no relation-
ship between flood-related injuries and referral
rates, but a clear dose-response relationship be-
tween depth of flooding and medical utilization
was found (54). A similar increase in visits to
health-care practitioners, especially among males,
was reported following the 1974 flood in Bris-
bane, Australia (55). During the 7 months fol-
lowing the 1980 eruption of Mount Saint Helens
and subsequent ashfall, there was a significant
increase, relative to the 7 months prior to the
eruption, in emergency room visits but not in
hospital admission or occupancy rates (56).

Morbidity

The largest body of information in which ad-
verse health outcomes are documented by a med-
ical examination concerns the aftermath of war
trauma. Although most of the studies focus on
military veterans, including POWs, there are im-
portant publications on the medical status of
civilians exposed to concentration camp and/or
war-zone trauma.

Longitudinal studies of World War II and
Korean POWs have been conducted in Canada,
Australia, and the U.S. A number of reports have
appeared on a National Academy of Sciences
follow-up of over 2,500 U.S. Army repatriated
POWs following World War 1I and the Korean
War who were compared with approximately
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2,500 U.S. Army non-POW veteran controls. In
general, POWs had higher rates of medical ill-
ness in most organ systems, but interpretation
is difficult, as noted previously. The POWs also
had greater psychiatric morbidity than non-POW
controls (12,13,57). Goulston et al. (58) assessed
gastrointestinal symptoms among a random
sample of surviving Australian World War II
POWs and non-POW veteran controls 40 years
after the stress of internment. Duodenal ulcers
and strongyloidiasis were more prevalent in the
POW group. Venn and Guest (14) reviewed
studies of former Australian POWs and found
five conditions consistently associated with im-
prisonment: 1) strongyloidiasis; 2) peptic ulcer;
3) anxiety states; 4) depression; and 5) hepatitis
B. Among Canadian POWs, higher prevalence
rates of gastrointestinal, neurological, and car-
diovascular disease were found in comparison
with non-POW controls (59). A second Cana-
dian study found no difference in rates of heart
disease between POWs and non-POW siblings,
although POWs had higher cardiovascular mor-
bidity than expected for the Canadian male pop-
ulation (60).

Eitinger’s (10) classic mortality and morbidity
study of 498 Norwegian World War II concen-
tration camp survivors and matched controls has
the same interpretive problems as the POW stud-
ies because of the terrible physical and hygienic
conditions in the camps. Ex-prisoners had higher
rates of tuberculosis, cardiovascular and respira-
tory disease, and both gastric and duodenal
ulcers.

The CDC (23) Vietnam Experience Study
mentioned earlier, in which subjects received
comprehensive medical exams, detected few dif-
ferences in physical health between Vietnam
war-zone victims and Vietnam era veterans. The
exceptions were hearing loss and decreased
sperm count among war-zone veterans. These
findings, which differ markedly from the investi-
gators’ self-report data (22), suggest that there
may not be a relationship between traumatic
exposure and the development of medical prob-
lems. However, veterans enrolled in the CDC
study were approximately 37 years old at the
time that they were examined. This may be too
early for a stress-induced vulnerability to pro-
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duce a detectable medical abnormality. We hope
that the CDC will carry out a follow-up evalua-
tion when these veterans are in their 50s.

Perhaps the most interesting reports in this
group of studies concern coronary heart disease
among civilians exposed to war-zone stress. Si-
bai et al. (61) studied patients who underwent
coronary angiography at the American Univer-
sity of Beirut Medical Center during the Leba-
non Civil War. Exposure to acute and chronic
war stress was higher in patients with abnormal
coronary angiographies than in patients with
normal angiographic findings. A similar report
documented a higher incidence of acute myocar-
dial infarction during the civil war in Croatia
than during the same time period during the
previous year before the outbreak of hostilities
(62).

Two reviews of literature on morbidity fol-
lowing sexual trauma (17,63) emphasize that,
since most of the few studies in this area lack
methodological rigor, it is difficult to link medi-
cal illnesses to childhood sexual abuse. Each
reviewer, however, comes to a different conclu-
sion. On the one hand, Laws (63) states that a
history of sexual abuse is common in women
with a history of chronic pain (especially pelvic
pain), functional bowel disorders, eating disor-
ders, obesity, and alcohol abuse. On the other
hand, Fry (17) concludes that the findings from
more recent studies have called into question
results from some of the earlier reports sug-
gesting links between childhood sexual abuse
and specific physical symptoms.

Among consecutive admissions to an interdis-
ciplinary inpatient pain rehabilitation program,
Waurtele et al. (64) observed that 39% of women
and 7% of men reported childhood sexual abuse.
Felitti (35) found that sexually abused patients
seen in general practice were more likely than
controls to have morbid obesity. Drossman et al.
(37) observed that 89% of consecutive patients
admitted to a GI clinic reported childhood or
adult sexual abuse. Patients with a functional
disease (irritable bowel syndrome, nonulcer dys-
pepsia, chronic abdominal pain, constipation,
etc.) were more likely than those with organic
disease (Crohn’s disease, ulcerative colitis, acid
peptic disease, liver diseases, etc.) to report a
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history of forced intercourse or frequent physi-
cal abuse.

Two weeks after the 1980 earthquake in
southern Italy, subjects exhibited elevations in
heart rate, serum cholesterol, and triglyceride
levels. These increases were no longer present
7 years later (65). Eight years after a North Sea
oil rig disaster that occurred in 1980, Norwegian
survivors exhibited significant increases in
‘‘psychosomatic diagnoses’’ such as cardiovas-
cular disease (mostly hypertension), musculo-
skeletal problems, lower back pain, and derma-
tological problems in comparison to control
subjects (66). Increased morbidity was found
among survivors of the floods in both Bristol,
England, in 1968 and Brisbane, Australia, in
1974 (54,55). Higher rates of leukemia, lym-
phoma, and spontaneous abortion were observed
after the flooding in western New York that
followed Hurricane Agnes in 1972 (67). Adams
and Adams (56), who used archival data to study
a community before and after the eruption of
Mount Saint Helens, reported a greater number
of stress-aggravated and psychosomatic illnesses,
as well as increased employee sick leave. Mur-
phy (45) failed to find effects due to amount of
trauma among survivors who were studied 11
and 35 months after the eruption. As noted by
Hovanitz (20), there are enough methodological
differences between the last two studies to make
direct comparison difficult.

Mortality

Several reports concerning American World
War Il and Korean War ex-POWs have reported
excess mortality in comparison to non-POW
controls due mostly to accidental trauma, tuber-
culosis, suicide, and cirrhosis of the liver. High-
est mortality rates occurred during the years im-
mediately following repatriation and converged
to control rates by the 9th to 13th year. Other
causes of death cited in some, but not all, follow-
up studies include atherosclerotic cardiovascular
disease, hypertension, and GI problems (12,13,
57,68,69). Similar results were found regarding
Australian World War II former POWs who had
significantly elevated death rates from liver cir-
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rhosis, tuberculosis, arteriosclerosis and degen-
erative heart disease, motor vehicle accidents,
and suicide (70). Accidents and suicide tended to
occur within the first 5 years after imprisonment,
whereas other causes of death remained elevated
up to 18 years after repatriation. Perhaps the
best-documented evidence of an association be-
tween war-related trauma and mortality from
acute myocardial infarction is the report on Cro-
atian civilians exposed to the recent civil war in
that country (62).

In a study by the CDC, Vietnam theater veter-
ans also exhibited increased mortality due to
motor vehicle accidents, suicide, homicide, and
accidental poisoning during the first 5 years
postdischarge (71). It is noteworthy that death
due to circulatory disease was significantly lower
among Vietnam theater veterans than among
era veteran controls. In a comparison of drafted
Vietnam theater veterans versus not-drafted draft-
eligible men, Hearst et al. (72) also found higher
mortality rates due to suicide, motor vehicle ac-
cidents, and all causes of death. The final study
on Vietnam veterans concerns women, mostly
nurses, who served in the war zone. Thomas et
al. (73) found an increased mortality due to uter-
ine and pancreatic cancer among the war zone
veterans in contrast to era veteran controls; as
in the CDC’s study of male veterans (71), there
was lower mortality due to circulatory disease
in the theater veterans.

Following the Newcastle earthquake in New
South Wales, Australia, there was a significant
increase in fatal myocardial infarctions and coro-
nary deaths among people aged less than 70
years. This increase in fatal cardiac deaths lasted
for the 4 days immediately after the earthquake
and returned to normal levels during the next 4
months (74). For the first 12 months following
the Bristol, England, flood in 1968 there was a
50% increase in deaths compared to the previous
year (54). In contrast, there was no increased
mortality following the Brisbane, Australia,
flood in 1974 (55). Increased mortality rates,
especially due to malignancies and spontaneous
abortions, occurred in western New York fol-
lowing the flooding of the river valley by Hurri-
cane Agnes in 1972 (67). Based on obituaries
in a local paper, Adams and Adams (56) reported
a substantial increase in the death rate (during
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the 7 months following, in contrast to the 7
months preceding the disaster) in a community
that was traumatized by the Mount Saint Helens
eruption and ashfall.

Summary

The trauma and health literature is impressive
for the consistency of results showing that expo-
sure to catastrophic stress is associated with ad-
verse health reports, medical utilization, morbid-
ity, and mortality among survivors (see Table 1).

The trauma and health literature also is a large,
uneven, and often methodologically flawed body
of work. Readers who are skeptical about whether
trauma has any ‘‘real’’ effects on physical health
can find plenty of support for their position. As
indicated in Table 1, the self-report and utiliza-
tion data are more extensive and conclusive than
studies on morbidity or mortality. Also, the self-
report findings of one large study did not corre-
late with physical exam and laboratory findings
(22,23). Moreover, as previously stated, morbid-
ity data concerning survivors of long-term im-
prisonment need to be interpreted cautiously,
because the many privations endured during such
captivity increased the risk of adverse health
outcomes above and beyond the possible inde-
pendent contributions of PTSD.

To address these kinds of concerns, we again
must emphasize the general consistency of find-
ings across diverse trauma populations and out-
comes and, in particular, the fact that the self-
report and utilization data are supported by the

TABLE 1. Summary of results concerning the
relationship between traumatic exposure and
adverse health outcomes

Outcome
Trauma Self-report Utilization Morbidity Mortality
Military ++ + +/- +
Sexual ++ ++ +/- NA
Disaster + + + +/-
Other* ++ NA + +

*Includes war refugees, hostages, and motor vehicle
accident survivors.

++, clear association; +, probable association;
+/—, inconsistent information; NA, information not
available.




RELATIONSHIP—TRAUMA, PTSD, AND PHYSICAL HEALTH

morbidity and mortality data. For example, stud-
ies showing a greater occurrence of atheroscle-
rotic heart disease among Lebanese (61) and
Croatian (62) civilians during civil war are quite
persuasive, as are documented increases in mor-
tality due to cardiovascular events among civil-
ians during wartime (62) and following natural
disasters (54,74). Interpreting the self-report and
utilization literature in light of such findings
brings up the question of parsimony; we believe
that a true effect of trauma on physical health
is the best single explanation that could underlie
all of the data.

PTSD AND HEALTH

PTSD as a Mediator of the Relationship
between Trauma and Physical Health

The foregoing section documents evidence of
poor health outcomes in individuals who have
experienced an extremely traumatic event. A
question that has been largely unaddressed in
this literature is the role of PTSD in the relation-
ship between trauma and health. Cohen and Wil-
liamson (5) discuss the distinction between stress
(i.e., a stressor) and distress (the reaction to a
stressor) in their review of the literature on stress
and infectious disease. We believe that a similar
event-reaction distinction is in order when con-
sidering traumatic events and, further, that PTSD
is a major mediator of the relationship between
trauma and health. The reasoning behind our
position is illustrated in the following example.
Wolfe et al. (21) used multiple regression to
examine the effects of war-zone exposure and
PTSD on self-reported health outcomes in 109
female Vietnam veterans, first by examining each
variable separately and then by examining the
effects of each variable while controlling for the
other. They found robust effects of both vari-
ables on all of the health outcomes that they
studied when each variable was considered sepa-
rately, but when both exposure and PTSD were
simultaneously included in the models (all of
which included age, education, and health before
Vietnam as covariates), only PTSD robustly pre-
dicted poor health outcomes. In other words, the
association between war-zone exposure and poor
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health was dramatically reduced when PTSD was
taken into account.

This marked decrease in the effects attribut-
able to war-zone exposure after adjusting for
PTSD suggests an important mediational role
for PTSD in the association between exposure
and perceived health. We tested this hypothesis
by performing path analyses to predict two of
Wolfe’s primary outcomes, self-reported current
health and number of current health problems.
As in Wolfe et al.’s multiple regression analyses,
war-zone exposure and PTSD served as pre-
dictors, and age, education, and health before
Vietnam were included as covariates. In each
model, we tested the direct effects of all vari-
ables on each outcome and the indirect effects
of exposure, age, education, and health before
Vietnam as mediated by PTSD; only the results
for PTSD and exposure are reported here. (Full
details of the analyses are available from the
second author.) An advantage of this approach
is that it allowed us to determine how much of
the relationship between trauma and health is
direct, as opposed to predicted by the association
between trauma and PTSD.

We found that war-zone exposure had statisti-
cally significant total effects on both current
health and number of problems (standardized
path coefficients of .511 and .432, respectively,
ps < .001). For current health, 56% of the total
effect was indirectly mediated through PTSD
(standardized path coefficient = —.295, P <
.001), although there also was a direct effect of
exposure (standardized path coefficient =
—.216, P < .01). For number of current health
problems, only the indirect effect of exposure,
76% of the total, was statistically significant
(standardized path coefficient = .326, P < .001).
These analyses illustrate the importance of
PTSD—the reaction to a trauma—in mediating
the relationship between trauma and physical
health.

Self-Reports

Several studies have found that PTSD is asso-
ciated with complaints of poor health outcomes
in military veterans (15,75,76) and active duty
personnel (76). This association does not seem to
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be either gender- or nationality-specific. Similar
findings have been reported for Israeli (77,78),
New Zealander (79), and Canadian male veter-
ans (80), as well as for female veterans (15,21,
76). The health problems associated with PTSD
include multiple physical symptoms and sys-
tems. For example, Wolfe et al. (21) found that
PTSD (controlling for amount of war-zone expo-
sure) was associated with increased likelihood of
cardiovascular, gastrointestinal, gynecological,
dermatological, opthamological/otolaryngologi-
cal, and pain problems. Shalev et al. (77) found
that combat veterans with PTSD were more likely
than combat controls to report cardiovascular,
neurological, gastrointestinal, audiological, head-
ache, and back pain problems. Litz et al. (75)
examined self-reports of symptoms and physi-
cian-diagnosed disorders, and found that PTSD
was associated with elevations for 17 of the
22 symptoms studied, although not with more
physician-diagnosed disorders. In contrast, Long
et al. (79) found that PTSD was associated with
increased numbers of both symptoms and chronic
disorder.

To our knowledge, there is only one study
of the relationship between PTSD and health
complaints among non-veterans. Breslau and
Davis (81) found that young community-resid-
ing adults whose PTSD lasted at least 1 year
reported more medical conditions than those
whose PTSD lasted less than a year.

Utilization

It would be reasonable to expect that PTSD
is associated with increased use of medical ser-
vices, given that complaints of poor health are
increased in PTSD. The NVVRS found that
Vietnam veterans with PTSD reported increased
use of medical health services (15); similar find-
ings were reported by Long et al. (79) for New
Zealand Vietnam veterans. Long et al. (79), as
well as Card (82), found that PTSD was associ-
ated with increased disability days due to illness,
which suggests that the problems experienced by
individuals with PTSD may affect occupational
and social function. One study suggests that the
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relationship between PTSD and utilization of
medical services may be additionally influenced
by other factors. Garfein et al. (83) examined
the likelihood of receiving VA inpatient treat-
ment for cardiovascular, cerebrovascular, and
gastrointestinal problems among patients who
had either PTSD, major depressive disorder, or
schizophrenia. The hyperarousal and hyperreac-
tivity in PTSD could be argued to make these
disorders more likely among the PTSD group
(75). The PTSD group was more likely than
the schizophrenic group to have used inpatient
services for cardiovascular or gastrointestinal
problems, but did not differ from the depressed
group. This finding highlights the need for psy-
chiatric controls, especially those that share over-
lapping symptoms with PTSD patients (such as
depression and alcohol abuse), to be included in
studies of the relationship between PTSD and
physical health outcomes.

Morbidity and Mortality

Only a few investigators have examined the
relationship between PTSD and morbidity, and
no one has examined mortality. Yet, as just noted
(29), 60% of a sample of PTSD inpatients in a
VA hospital were found to have an identified
medical problem, and 42% had multiple prob-
lems. Lipton and Schaffer (84) reported multi-
ple, severe medical problems among patients
receiving psychotherapy in a PTSD treatment
program.

We have found three studies that report car-
diovascular morbidity information for individu-
als with and without PTSD, and all show in-
creased morbidity associated with PTSD. Falger
et al. (85) compared veterans of the Dutch Resis-
tance in World War II who currently had PTSD
with men of comparable age who had recently
had either surgery or a myocardial infarction
(MI). The PTSD group was comparable to the
MI group in prevalence of angina (31% versus
26%, respectively), and higher than the surgery
group (7%). Litz et al. (86) studied male Vietnam
combat veterans and found that PTSD predicted
poorer effort tolerance in a laboratory stress test.
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Similar results were reported by Shalev et al.
(77) for Israeli combat veterans with PTSD who
did not differ from non-PTSD controls on physi-
cal exam and laboratory test findings. Although
the PTSD veterans were more likely to smoke,
Shalev et al. observed a difference in effort toler-
ance even when PTSD and no PTSD groups
were stratified based on smoking status (yes/
no); in other words, effort tolerance was poorer
in veterans who had PTSD regardless of whether
they smoked.

Whereas Litz et al. (86) found no association
between PTSD symptoms and total cholesterol,
Zimering et al. (87) have recently reported that
male Vietnam veterans with PTSD have unfa-
vorable blood lipid profiles, relative to combat
veterans without PTSD. The groups in Zimering
et al.’s study were equivalent in terms of hyper-
tension and family history of heart disease, and
smoking was controlled, so the effects cannot be
attributed to these risk factors for cardiovascular
disease. Still, as we are about to discuss, PTSD
is associated with poor health habits (77,86).
Therefore, other risk factors may have contrib-
uted to the difference between groups.

Summary

PTSD is associated with increased complaints
of poor health, utilization of medical services,
and cardiovascular morbidity. Caution is war-
ranted when interpreting the data because there
are relatively few studies in the area, and only
one of the cardiovascular morbidity studies used
controls who had a major psychiatric disorder
other than depression (83). Despite the similar-
ity observed in that study between PTSD and
major depressive disorder (in utilization of inpa-
tient medical services), we believe that PTSD
is distinctive among psychiatric disorders in
terms of its potential to promote poor health.
As a reaction to extreme trauma, PTSD is an
important mediator of the relationship between
trauma and health. Next we discuss this media-
tional role in light of known biological, psy-
chophysiological, and psychological compo-
nents of PTSD.

FACTORS THAT MAY EXPLAIN THE
RELATIONSHIP BETWEEN PTSD AND
HEALTH OUTCOMES

Rosen and Fields (88) were the first to propose
that neurochemical changes in the brain associ-
ated with PTSD might be etiologically related
to the long-term morbidity observed in trauma
victims. They focused specifically on the cardio-
vascular and gastrointestinal disorders observed
in World War II POWs (12,13), which they hy-
pothesized had resulted from PTSD-related al-
terations in brain catecholaminergic activity. Fried-
man (89) expanded this conceptual approach,
and cited literature dating back to 1864 that pre-
sumes a relationship between combat trauma
and cardiovascular illness. He speculated that
the pathophysiology of PTSD might be etiologi-
cally responsible for cardiovascular abnormali-
ties observed among war veterans who have re-
ceived a number of diagnostic labels, including
soldier’s heart, Da Costa’s Syndrome, and neu-
rocirculatory asthenia.

As emphasized throughout this book, many
of the biological systems affected by exposure of
animals to stressful laboratory paradigms exhibit
stable alterations in humans with PTSD. The
best documented abnormalities associated with
PTSD include enhanced cardiovascular reactiv-
ity, autonomic hyperarousal, disturbed sleep
physiology, adrenergic dysregulation, enhanced
thyroid function, and altered HPA activity. Taken
together, these findings suggest that the patho-
physiology of PTSD is such as to increase the
risk for a number of medical illnesses. Specifi-
cally, it appears that excessive sympathetic reac-
tivity and adrenergic dysregulation will iricrease
vulnerability to cardiovascular disorders such as
hypertension (8) and atherosclerotic heart dis-
ease (7). Endocrinological abnormalities such as
HPA dysregulation, altered thyroid function, and
possible alteration in testosterone and growth
hormone (see Chapters 13, 18, 20, and 24) might
increase vulnerability to specific endocrinopa-
thies. In addition, such abnormalities, especially
in the HPA system, may increase susceptibility
to infections and immunologic disorders. Opioid
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dysregulation would certainly be expected to
affect pain perception, pain tolerance, and chronic
pain syndromes (90), as well as to impair endog-
enous cardiovascular regulation (91).

If certain abnormalities shown on animal

stress paradigms are also found in humans with
PTSD, we predict that there will be increased
risk for medical illness among these patients. In
particular, we predict that immunologic abnor-
malities will be shown to be reliably associated
with PTSD. We base this prediction on psycho-
immunologic research findings (see Chapter 21),
on the stress and health literature (3,5), and on
known interactions between immunologic func-
tion, the HPA axis, and the central and peripheral
adrenergic systems (2,92). Finally, in addition
to affecting susceptibility to infectious disease,
a dysregulated immune system might also in-
crease the risk for autoimmune disorders among
PTSD patients. We predict that additional dis-
ease vulnerabilities will be identified among
PTSD patients after other laboratory stress-in-
duced abnormalities are found in human patients.
These include alterations in corticotropin-releas-
ing hormone (CRH), peptidergic, serotonergic,
cholinergic, gamma-aminobutyric acid (GABA)-
benzodiazepine, and dopaminergic systems.

Elsewhere in this volume, Post and col-
leagues discuss the applicability of sensitization
models such as kindling and behavioral sensiti-
zation to PTSD. It is possible that a sensitization
mechanism might cause individuals with PTSD
to be at increased risk for medical disorders,
for which a limbic sensitization model has been
proposed (e.g., multiple chemical sensitivity
syndrome (MCS) (93)). This latter speculation
(for which the authors accept full responsibility)
may be pertinent to preliminary data suggesting
that American veterans of the Persian Gulf War
who have PTSD may be at greater risk than
colleagues without PTSD for symptoms sugges-
tive of MCS.

To summarize, there appears to be good
agreement between adverse health outcomes that
one would predict based on our emerging under-
standing of the pathophysiology of PTSD and
adverse health outcomes that have been reported
in the literature concerning patients with PTSD.
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Psychological and Behavioral Factors

A number of psychological and behavioral
correlates of PTSD are themselves known risk

factors for necative health outcomes, These cor-
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relates, and their relationship to PTSD, are so
interrelated as to make separate discussion of
each one virtually impossible. They may operate
directly by creating psychological states that are
potentially unhealthy (e.g., hyperreactivity), and
indirectly by increasing the likelihood of un-
healthy habits.

The literature reviewed by Williams (see
Chapter 22) shows that hostility predicts poor
cardiovascular health. Hostility and anger are
increased in PTSD (94,95); thus, individuals
who have PTSD could be at risk for cardiovascu-
lar disease. This risk could be related to the same
mechanism by which trauma-related hyperreac-
tivity is postulated to operate (7,8). Additionally,
the risk could be related to poor health behaviors.
Siegler et al. (96) found that hostility measured
in college students predicted increased adult risk
factors for coronary artery disease. (including
caffeine intake, body mass index, unfavorable
lipid ratios, and smoking). In the same study,
adult hostility was associated with increased risk
on all of these factors plus alcohol consumption
and hypertension. Individuals with PTSD have
increased health risk assessment scores (86) and
are more likely to smoke (77,87) and have alco-
hol problems (15). In fact, one longitudinal study
of Israeli combat veterans found that increases in
PTSD were associated with increases in alcohol
consumption and smoking (97). Smith (98) dis-
cusses increased interpersonal stress—Ilow so-
cial support and high conflict—as another expla-
nation for the relationship between hostility and
health. Poor social support has been found in
several studies to be related to PTSD (99).

Health outcomes associated with depression
also may be responsible for any association be-
tween PTSD and physical health. Depression is a
common comorbid diagnosis among individuals
with PTSD (15). Depressed individuals report
more physical symptoms and use more medical
treatment than nondepressed individuals (see
review (100)). One possibility is that physical
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symptom inventories often include symptoms
that are components of anxious and depressed
states, such as headaches, nausea, and breath-
lessness. This is a plausible, although only par-
tial, explanation for Litz et al.’s (75) observation
of increased symptom complaints in combat-
related PTSD. Another possibility is that de-
pressed individuals are simply presenting their
psychological distress in a somatic context
(100). The relationship between depression and
health outcomes is not only observed for self-
reports and utilization, however; like hostility,
depression has been linked to increased mor-
tality in cardiac patients (101) and to poorer
immune function (102). Moreover, depression
interferes with good health habits (103). For ex-
ample, depression is associated with reduced
success at quitting smoking (104,105) and with
increased alcohol consumption (106).

Like depression, alcohol and substance abuse
are common comorbid diagnoses in ‘PTSD
(15,107). Both are significant public health prob-
lems. Although smoking is related to excessive
drinking (106,108), heavy drinking is associated
with increased cardiovascular morbidity and
mortality when smoking is taken into account
(108,109).

Our discussion would be incomplete if we did
not include coping as a potential mediator of the
relationship between PTSD and physical health.
As noted by Aldwin (110), a major reason for
studying coping is that coping is thought to mod-
erate the negative effects of stress on health.
Although much remains to be learned about cop-
ing in PTSD, it appears that PTSD is related
to avoidant and emotion-focused coping (111-
113), strategies that often are associated with
psychological distress and physical symptoms
(but see evidence that the efficacy of a particular
strategy may depend on the perceived controlla-
bility of a stressor (114)). Aldwin mentions di-
rect, mediational, and moderating (buffering)
pathways by which coping could influence phys-
ical health. To our knowledge, only one study
has included PTSD in tests of these pathways
(115). The authors used a longitudinal design
and hierarchical multiple regression to predict
time 2 somatic symptoms as a function of vari-
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ables that were significantly correlated with
these symptoms: time 1 somatic symptoms, time
2 PTSD, negative life events, coping, and social
resources. After controlling for initial symptom
levels, only PTSD and social resources predicted
symptoms at time 2; interactions involving cop-
ing, which would have provided tests of moder-
ating pathways, were not statistically significant.
Still, we suspect that the mediating and moderat-
ing roles of coping are likely to be important in
understanding the relationship between PTSD
and physical health. For example, if one adopts
avoidant strategies such as alcoholism and sub-
stance abuse in order to cope with intrusive
symptoms, the effects of avoidant coping are
actually being mediated by these behaviors.

CONCLUDING COMMENTS

A number of authors have reviewed the rela-
tionship between health and sexual trauma (17—
19,63), natural disasters (20), and POW captivity
(13). There also have been large-scale studies
on the adverse health consequences of military
trauma, including war-zone exposure (15,16),
POW captivity (12-14), and civilian incarcera- -
tion in a concentration camp (10). This review,
to our knowledge, is the most comprehensive
effort at identifying and synthesizing the entire
English language literature on trauma and health,
and at extending the focus to question the rela-
tionship between PTSD and health.

We have taken as our starting point the mas-
sive stress and health literature, which, begin-
ning with Selye’s classic work (1), has shown
that exposure to laboratory stress, everyday has-
sles, and severe events such as divorce, bereave-
ment, and job loss can produce physiological
abnormalities, impaired immunologic function,
and increased susceptibility to infection (2-5,
7-9). We agree with Cohen and Williamson (5),
who suggested that a review of the impact of
traumatic events on health would be the *‘fairest
test of the stress-disease relationship’’ (p. 18),
and believe that the literature strongly suggests
a clear association between exposure to extreme
stress and poor health.
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Following the suggestions of Rosen and
Fields (88), and Friedman (89) that the adverse
health consequences of POW and military
trauma are due substantially to PTSD, we have
reviewed the PTSD and health literature in its
entirety. This is a much smaller body of work
than either the stress and health or even the
trauma and health literature, but it too supports
this conclusion. Most of the existing studies are
based on self-reports of physical health, and to
a lesser extent on utilization, but the few studies
of morbidity also found PTSD to be related to
poor health outcomes.

When viewing the literature on trauma, PTSD,
and physical health, it is important to recognize
the general consistency of findings across self-
reports and more objective outcome domains.
The consistency bolsters our interpretation of
the self-report data as a valid indicator of health
status. We raise this issue because of a concern
in the everyday stress literature that self-report-
ed physical symptoms substantially reflect neu-
roticism, or ‘‘negative affectivity’’ (NA) (116).
NA is associated with increased self-reports of
physical symptoms, presumably because indi-
viduals high in NA experience exaggerated per-
ception of and reaction to mild physical symp-
toms. One significant characteristic of NA is
that it is related to self-reported symptoms, but
not to utilization, morbidity, mortality, or dis-
ease risk factors (116). This pattern of relation-
ships stands in marked contrast to patterns ob-
served for trauma and PTSD. Thus, although
NA may partially be the mechanism whereby
trauma and PTSD are related to self-reported
symptoms, it is unlikely to be the primary mech-
anism. Furthermore, it is even less likely that
NA is the primary mechanism relating trauma
and PTSD to other health outcomes. '

We believe that PTSD is distinctive among
psychiatric disorders in terms of its potential to
promote poor health because of both the physio-
logical and psychological abnormalities associ-
ated with this disorder. Specifically, it appears
that medical problems may result from dem-
onstrated biological alterations such as sympa-
thetic hyperreactivity, adrenergic dysregulation,
endocrinological abnormalities, opioid dysreg-
ulations, and probably (we speculate from the

RELATIONSHIP—TRAUMA, PTSD, AND PHYSICAL HEALTH

stress and health literature) altered immunologic
mechanisms. Of equal importance, psychologi-
cal and behavioral abnormalities associated with
PTSD are likely to promote poor health. These
(smoking, drinking, drug use, and abnormal
eating behavior), and poor coping skills. We
believe that there are crucial cumulative and
interaction effects between each of these biologi-
cal and psychological factors through which
PTSD promotes poor health.

There are several implications of this conclu-
sion. From a scientific perspective, future re-
search on stress and physical health should pay
much more attention to the physical health out-
comes associated with extreme stress and PTSD.
Furthermore, PTSD investigators should pay
more attention to the medical consequences of
PTSD. In both cases, researchers should attempt
to include multiple physical health outcome do-
mains whenever possible. From a clinical per-
spective, medical practitioners should take a
careful trauma history in their overall assessment
of patients. Mental health practitioners should
monitor medical complaints and consider the
possibility that their patients’ physical health
status may be related to PTSD. Finally, the strict-
est test of this proposed relationship between
PTSD and poor heaith would be to provide
PTSD treatment to PTSD patients with medical
problems. Controlling for equal medical inter-
ventions, we speculate that patients whose PTSD
responds favorably to treatment might benefit
medically. Such benefits might take several forms.
In the case of early intervention, successful PTSD
treatment might promote improvement in physi-
cal health. In the case of chronic PTSD and long-
term medical problems, PTSD treatment might
slow or halt the progression of well-established
disorders.

Powerful institutional and conceptual factors
interfere with the medical/mental health collabo-
ration that we deem essential for diagnosis and
treatment of PTSD-related medical problems.
The major institutional factor is the segregation
of clinicians into medical, surgical, and mental
health divisions. The major conceptual factor,
which we consider more powerful and insidious,
is a pervasive eighteenth-century mind-body du-
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alism that remains influential in many medical
circles.

Our assertion that PTSD promotes poor health
through a complex interaction between biologi-
cal and psychological mechanisms flies in the
face of such dualism. We hope that the present
literature review and discussion will help to fos-
ter the crucial medical/mental health collabora-
tive initiatives needed to address the problem of
trauma-related medical illness, and lead to better
diagnosis and treatment of such disorders in
the future.

ACKNOWLEDGMENTS

We would like to thank Drs. Carolyn Aldwin
and Ilene Siegler for their helpful comments on
an earlier version of the manuscript.

REFERENCES

1. Selye H. The stress of life. New York: McGraw-
Hill; 1956.

2. Chrousos GP, Gold PW. The concepts of stress and
stress system disorders: overview of physical and be-
havioral homeostasis. JAMA 1992;267:1244-1252.

3. Kiecolt-Glaser JK, Glaser R. Psychoneuroimmunol-
ogy: can psychological interventions modulate immu-
nity? J Consult Clin Psychol 1992;60:1-6.

4. Schneiderman L, Baum A. Acute and chronic stress
and the immune system. In Schneiderman N, McCabe
P, Baum A, eds. Stress and disease processes. Hills-
dale, NJ: Erlbaum Associates, 1992;1-25.

5. Cohen S, Williamson GM. Stress and infectious disease
in humans. Psychol Bull 1991;109:5-24.

6. Hoehn-Saric R, MacLeod DR. The peripheral sympa-
thetic nervous system. Psychiatr Clin North Am 1988;
11:375-386.

7. Kaplan JR, Manuck SB, Williams JK, Strawn W. Psy-
chosocial influences on atherosclerosis: evidence for
effects and mechanisms in nonhuman primates. In
Blascovich J, Katkin E, eds. Cardiovascular reactivity
to psychological stress and disease. Washington, DC:
American Psychological Association, 1993:3-26.

8. Saab PG, Schneiderman N. Biobehavioral stressors,
laboratory investigation, and the risk of hypertension.
InBlascovich J, Katkin E, eds. Cardiovascular reactiv-
ity to psychological stress and disease. Washington,
DC: American Psychological Association, 1993;49-82.

9. Kiecolt-Glaser JK, Cacioppo JT, Glaser R. Acute psy-
chological stressors and short-term immune changes:
what, why, for whom, and to what extent? Psychosom
Med 1992;54:680-68S5.

10. Eitinger L. A follow-up study of the Norwegian con-
centration camp survivors’ mortality and morbidity.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

521

Isr Annals Psychiatry Related Disciplines 1973;11:
199-209.

Mollica RF, Wyshak G, Lavelle J, Truong T, Tor S,
Yang T. Assessing symptom change in Southeast Asian
refugee survivors of mass violence and torture. Am J
Psychiatry 1990;147.83-88.

Beebe GW. Follow-up studies of World War II and
Korean war prisoners: II. Morbidity, disability, and
maladjustments. Am J Epidemiol 1975;101:400-422.
Page WF. The health of former prisoners of war. Wash-
ington, DC: National Academy Press; 1992,

Venn AJ, Guest CS. Chronic morbidity of former pris-
oners of war and other Australian veterans. Med J
Aust 1991;155:705-712.

Kulka RA, Schienger WE, Fairbank JA, et al. Trauma
and the Vietnam War generation. New York: Brunner/
Mazel; 1990.

Stellman SD, Stellman JM, Sommer JF. Health and
reproductive outcomes among American Legionnaires
in relation to combat and herbicide exposure in Viet-
nam. Environ Res 1988;47:150-174.

Fry R. Adult physical illness and childhood sexual
abuse. J Psychosom Res 1993;37:89-103.

Goodman LA, Koss MP, Russo NF. Violence against
women: physical and mental health effects. Part I:
Research findings. Appl Preven Psychol 1993;2:79-89.
Koss MP, Heslet L. Somatic consequences of violence
against women. Arch Fam Med 1992;1:53-59.
Hovanitz CA. Physical health risks associated with
aftermath of disaster: basic paths of influence and their
implications for prevention intervention. J Soc Behav
Personality 1993;8:213-254.

Wolfe J, Schnurr PP, Brown PJ, Furey J. PTSD and
war-zone exposure as correlates of perceived health in
female Vietnam veterans. J Consult Clin Psychol
1994,62:1235-1240.

Centers for Disease Control. Health status of Vietnam
veterans: II. Physical health. JAMA 1988a;259:2708—
2714.

Centers for Disease Control. Health status of Vietnam
veterans: III. Reproductive outcomes and child health.
JAMA 1988b;259:2715-2719.

Cioffi D. Beyond attentional strategies: a cognitive-
perceptual model of somatic interpretation. Psychol
Bull 1991;109:25-41.

Pennebaker JW. The psychology of physical symptoms.
New York: Springer-Verlag; 1982.

Piljs LTK, Feskens EJM, Kromhout D. Self-rated
health, mortality, and chronic diseases in elderly men:
the Zutphen Study, 1985-1990. Am J Epidemiol 1993;
138:840-848.

McHomey CA, Ware JE, Rogers W, Raczek AE, Lu
JFR. The validity and relative precision of MOS short-
and long-form health status scales and Dartmouth
COOP charts. Med Care 1992;30:MS253-MS265.
Norman EM, Getek DM, Griffin C. Post-traumatic
stress disorder in an urban trauma population. Appl
Nurs Res 1991;4:171-176.

White PA, Faustman WO. Coexisting physical condi-
tions among inpatients with post-traumatic stress disor-
der. Mil Med 1989;154:66-71.

Decouflé P, Holmgreen P, Boyle CA, Stroup NE. Self-
reported health status of Vietnam veterans in relation
to perceived exposure to herbicides and combat. Am
J Epidemiol 1992;135:312-323.




522

31.

32.

3.

3s.

36.

37.

38.

39,

41.

42.

43,

45.

46.

47,

48.

49,

RELATIONSHIP—TRAUMA, PTSD,

Eisen SA, Goldberg J, True WR, Henderson WG. A
co-twin study of the effects of the Vietnam War on
the self-reported physical health of veterans. Am J
Epidemiol 1991;134:49-58.

Kimerling R, Calhoun KS. Somatic symptoms, social
support and treatment seeking among sexual assault
victims. J Consult Clin Psychol, 1994,62:333-340.
Koss MP, Woodruff WJ, Koss PG. Relation of criminal
victimization to health perceptions among women
medical patients. J Consult Clin Psychol 1990;58:
147-152.

. Waigandt A, Wallace DL, Phelps L, Miller D. The

impact of sexual assault on physical health status. J
Traum Stress 1990;3:93-102.

Felitti VJ. Long-term medical consequences of incest,
rape, and molestation. South Med J 1991;84:328-331.
Rimsza ME, Berg RA. Sexual abuse: somatic and emo-
tional reactions. Child Abuse Negl 1988;12:201-208.
Drossman DA, Leserman J, Nachman G, et al. Sexual
and physical abuse in women with functional or organic
gastrointestinal disorders. Ann Int Med 1990;113:828-
833.

Schei B. Sexual factors in pelvic pain: a study of
women living in physically abusive relationships and
of randomly selected controls. J Psychosom Obstet
Gynaecol 1991;12:99-108.

Toomey TC, Hernandez JT, Gittelman DF, Hulka JF.
Relationship of sexual and physical abuse to pain and
psychological assessment variables in chronic pelvic
pain patients. Pain 1993;53:105-109.

. Walker EA, Katon WJ, Hansom J, et al. Medical and

psychiatric symptoms in women with childhood sexual
abuse. Psychosom Med 1992,54:638-664.

Rapkin AJ, Kames LD, Darke LL, Stampler FM, Nabi-
loff BD. History of physical and sexual abuse in women
with chronic pelvic pain. Obstet Gynecol 1990;76:
92--96.

Bravo M, Rubio-Stepec M, Canino GJ, Woodbury MA,
Ribera JC. The psychological sequelae of disaster
stress prospectively and retrospectively evaluated. Am
J Community Psychol 1990;18:661-680.

Escobar JI, Canino G, Rubio-Stipec MS, Bravo M.
Somatic symptoms after a natural disaster: a prospec-
tive study. Am J Psychiatry 1992;149:965-967.

. Phifer JF. Psychological distress and somatic symp-

toms after natural disaster: differential vulnerability
among older veterans. Psychol Aging 1990;5:412-420.
Murphy SA. Health and recovery status of victims one
and three years following a natural disaster. In Figley
CR, ed. Trauma and its wake, vol 2. New York: Brun-
ner/Mazel; 1985:133-155.

LimaBR, Pai S, Santacruz H, Lozano J, LunaJ. Screen-
ing for the psychological consequences of a major
disaster in a developing country: Armero, Colombia.
Acta Psychiatr Scand 1987,76:561-567.

Uba L, Chung RC. The relationship between trauma
and financial and physical well-being among Cambodi-
ans in the United States. J Gen Psychol 1991;118:
215-225.

Van der Ploeg HM, Kleijn WC. Being held hostage
in the Netherlands: a study of long-term aftereffects.
J Traum Stress 1989;2:153-169.

Bartone PT, Ursano RJ, Wright KM, Ingraham LH.
The impact of a military air disaster on the health of

50.

51,

52.

53.

54,

55.

56.

57.

58.

59.

61.

62.

63.

65.

67.

68.

AND PHYSICAL HEALTH

assistance workers. J Nerv Ment Dis 1989;177:317-
328.

Kuch K, Evans RJ, Watson PC, Bubela C. Road vehicle
accidents and phobias in 60 patients with fibromyalgia.
J Anx Disord 1991;5:273-280.

Muse M. Stress-related, posttraumatic chronic pain
syndrome: behavioral treatment approach. Pain 1986;
25:389-394.

Norris FH, Kaniasty KZ, Scheer DA. Use of mental
health services among victims of crime: frequency,
correlates, and subsequent recovery. J Consult Clin
Psychol 1990;58:538-547.

Bergman B, Brismar B. A 5-year follow-up study of
117 battered women. Am J Public Health 1991;81:
1486-1489.

Bennet G. Bristol floods 1968: controlled survey of
effects on health of local community disaster. Br Med
J 1968;3:454-458.

Abrahams MJ, Price J, Whitlock FA, Williams G. The
Brisbane floods, January 1974: their impact on health.
Med J Aust 1976;2:936-939.

Adams PR, Adams GR. Mount St. Helens ashfall:
evidence for a disaster stress reaction. Am Psychol
1984;39:252-260.

Cohen BM, Cooper MZ. A follow-up study of World
War II Prisoners of War. (Veterans Administration
Medical Monograph). Washington, DC: Government
Printing Office, 1955.

Goulston KJ, Dent OF, Chapuis PH, et al. Gastrointesti-
nal morbidity among World War II prisoners of war.
Med J Aust 1985;143:6-10.

Adamson JD, Brerton D. Ultimate disabilities in the
Hong Kong repatriates. Treatment Serv Bull 1948;3:
5-10 (cited in 88).

. Richardson HJ. Report of a study of disabilities and

problems of Hong Kong veterans, 1964—-1965. Ottawa,
Canada: Ottawa Pensions Commission, 1965 (cited
in 13).

Sibai AM, Armenian HK, Alam S. Wartime determi-
nants of arteriographically confirmed coronary artery
disease in Beirut. Am J Epidemiol 1989;130:623-631.
Bergovec M, Mihatov S, Prpic H, et al. Acute myocar-
dial infarction among civilians in Zagreb city area.
Lancet 1992;339:303.

Laws AMI. Does a history of sexual abuse in childhood
play a role in women’s medical problems? A review.
J Women'’s Health 1993;2:165-172.

. Waurtele SK, Kaplan GM, Keaimes M. Childhood sex-

ual abuse among chronic pain patients. Clin J Pain
1990;6:110-113.

Trevisan M, Jossa F, Farinaro E, et al. Earthquake
and coronary heart disease risk factors: a longitudinal
study. Am J Epidemiol 1986;135:632—637.

. Holen A. A longitudinal study of the occurrence and

persistence of post-traumatic health problems in disas-
ter survivors. Stress Med 1989;7:11-17.

Janerich DT, Stark AD, Greenwald P, Burnett WS,
Jacobson HI, McCusker J. Increased leukemia, lym-
phoma, and spontaneous abortion in western New York
following a flood disaster. Public Health Rep 1981;
96:350-356.

Keehn RJ. Follow-up studies of World War 1I and
Korean war prisoners: I11. Mortality to January 1, 1976.
Am J Epidemiol 1980;111:194-211.




69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

85.

86.

RELATIONSHIP—TRAUMA, PTSD, AND PHYSICAL HEALTH

Nefzger MD. Follow-up studies of World War II and
Korean war prisoners: I. Study plan and mortality find-
ings. Am J Epidemiol 1970;91:123-138.

Guest CS, Venn AJ. Mortality of former prisoners of
war and other Australian veterans. Med J Aust 1992;
157:132-135.

Cemers for Disease Control. Postservice mortality
among Vietnam veterans. JAMA 1987;257:790-795.
Hearst N, Newman TB, Hulley SB. Delayed effects
of the military draft on mortality: a randomized natural
experiment. N Engl J Med 1986;314:620-624.
Thomas TL, Kang HK, Dalager NA. Mortality among
women Vietnam veterans, 1973-1987. Am J Epide-
miol 1991;134:973-980.

Dobson AJ, Alexander HM, Malcolm JA, Steele PL,
Miles TA. Heart attacks and the Newcastle earthquake.
Med J Aust 1991;155:757-760.

Litz BT, Keane TM, Fisher L, Marx B, Monaco V.
Physical health complaints in combat-related post-trau-
matic stress disorder: a preliminary report. J Traum
Stress 1992;5:131-141.

Stretch R. Post-traumatic stress disorder among Viet-
nam and Vietnam era veterans. In Figley CR, ed.
Trauma and its wake, vol 2. New York: Brunner/Ma-
zel, 1986;156-192.

Shalev A, Bleich A, Ursano R. Posttraumatic stress
disorder: somatic comorbidity and effort tolerance.
Psychosomatics 1990;31:197-203.

Solomon Z. Somatic complaints, stress reaction, and
post-traumatic stress disorder: a three-year follow-up
study. Behav Med 1988;14:179-185.

Long N, Chamberlain K, Vincent C. The health and
mental health of New Zealand Vietnam war veterans
with posttraumatic stress disorder. N Z Med J 1992;
105:417-419.

Stretch R. Psychosocial readjustment of Canadian
Vietnam veterans. J Consult Clin Psychol 1991;59:
188-189.

Breslau N, Davis GC. Posttraumatic stress disorder in
an urban population of young adults: risk factors for
chronicity. Am J Psychiatry 1992;149:671-675.
Card JJ. Lives after Vietnam. Lexington, MA: Heath;
1983.

Garfein AJ, Friedman MJ, Bates EW, Ronis DL, Falcon
SP, Furey J. On the relationship of PTSD to cardiovas-
cular, cerebrovascular, and gastrointestinal problems:
Use of VA inpatient services. Paper presented at the
annual meeting of the American Public Health Associa-
tion, San Francisco, CA; October 1993.

. Lipton M, Schaffer WR. Physical symptoms related

to post-traumatic stress disorder (PTSD) in an aging
population. Mil Med 1988;153:316-318.

Falger PRJ, Op den Velde W, Hovens JE, Schouten
EGW, DeGroen JHM, Van Duijn H. Current posttrau-
matic stress disorder and cardiovascular disease risk
factors in Dutch Resistance veterans from World War
II. Psychother Psychosom 1992;57:164—171.

Litz BT, Fisher L, Keane TK. Physical health problems
in post-traumatic stress disorder: a risk factor analysis.
In Keane T, Wolfe J (Co-chairs), Components of
Health Risk in Veterans with Post-traumatic Stress
Disorder. Symposium presented at the annual Ameri-
can Psychological Association Meeting, San Francisco,
CA; August 1991.

87.

88.

89.

91.

93.

94,

95.

97.

98.

100.

101.

102.

103.

523

Zimering R, Norris V, Lurie A, Hearst D. Elevated
lipid profiles in Vietnam combat veterans with PTSD.
Submitted, 1994.

Rosen J, Fields R. The long-term effects of extraordi-
nary trauma: a look beyond PTSD. J Anx Disord 1988;
2:179-181.

Friedman MJ. Biological approaches to the diagnosis
and treatment of post-traumatic stress disorder. J
Traum Stress 1991;4:67-91.

. Pitman RK, Van der Kolk BA, Orr SP, Greenberg MS.

Naloxone-reversible analgesic response to combat-re-
lated stimuli in posttraumatic stress disorder: a pilot
study. Arch Gen Psychiatry 1990;47:541-544,
McCubbin JA. Stress and endogenous opioids: behav-
ioral and circulatory interactions. Biol Psychiatry 1993;
35:91-122.

. Cacioppo JT. Social neuroscience: autonomic, neuro-

endocrine, and immune responses to stress. Psycho-
physiology 1993;31:113-128.

Bell IR, Miller CS, Schwartz GE. An olfactory-limbic
model of multiple chemical sensitivity syndrome: pos-
sible relationships to kindling and affective spectrum
disorders. Biol Psychiatry 1992;32:218-242,

Hovens JE, Op den Velde W, Falger PRJ, Schouten
EGW, DeGroen JHM, Van Duijn H. Anxiety, depres-
sion, and anger in Dutch Resistance veterans from
World War IL. Psychother Psychosom 1992;57:172-
179.

Zimering R, Norris G, Davenport P. Anger in Vietnam
veterans with PTSD: implications for long-term car-
diovascular health. In Zimering R (Chair), Empirical
advances in the study of PTSD in Vietnam combat
veterans. Symposium presented at the annual meeting
of the Society for Traumatic Stress Studies, Dallas,
TX; October 1988.

. Siegler IC, Peterson BL, Barefoot JC, Williams RB.

Hostility during late adolescence predicts coronary risk
factors at mid-life. Am J Epidemiol 1992;136:146-154.
Solomon Z, Mikulincer M, Kotler M. A two-year fol-
low-up of somatic complaints among Israeli combat
stress reaction casualties. J Psychosom Res 1987;31:
463-469.

Smith T. Hostility and health: current status of a psy-
chosomatic hypothesis. Health Psychology 1992;11:
139-150.

. Keane TM, Scott WO, Chavoya GA, Lamparski DM,

Fairbank JA. Social support in Vietnam veterans with
Posttraumatic Stress Disorder: a comparative analysis.
J Consult Clin Psychol 1985,53:95-102.

Schulberg HC, McClelland M, Bumns BJ. Depression
and physical illness: the prevalence, causation, and
diagnosis of comorbidity. Clin Psychol Rev 1987;7:
145-167.

Frasure-Smith N, Lespérance F, Talajic M. Depression
following myocardial infarction: impact on 6-month
survival. JAMA 1993;270:1819-1825.

Evans DL, Folds JD, Pettito JM, et al. Circulating
natural killer cell phenotypes in men and women with
major depression: relation to cytotoxic activity and
severity of depression. Arch Gen Psychiatry 1992;49:
388-395.

Frederick T, Frerichs RR, Clark VA. Personal health
habits and symptoms of depression at the community
level. Prev Med 1988;17:173-182.




104,

106.

107.

108.

109.

110.

RELATIONSHIP—TRAUMA, PTSD, AND PHYSICAL HEALTH

Anda RF, Williamson DF, Escobedo LG, Mast EE,
Giovino GA, Remington PL. Depression and the dy-
namics of smoking: a national perspective. JAMA
1990;264:1541-1545.

5. Glassman AH, Helzer JE, Covey LS, et al. Smoking,

smoking cessation, and major depression. JAMA
1990;264:1546-1549.

Hartka E, Johnstone B, Leino EV, Motoyoshi M, Tem-
ple MT, Fillmore KM. A meta-analysis of depressive
symptomatology and alcohol consumption over time.
Br J Addict 1991;86:1283-1298.

Kofoed L, Friedman MJ, Peck R. Alcoholism and drug
abuse in patients with PTSD. Psychiatr Q 1993;64:
151-171.

Rehm J, Fichter MM, Elton M. Effects on mortality
of alcohol consumption, smoking, physical activity,
and close personal relationships. Addiction 1993;88:
101-112.

Klatsky AL, Armstrong MA, Friedman GD. Risk of
cardiovascular mortality in alcohol drinkers, ex-drink-
ers and nondrinkers. Am J Cardiol 1990;66:1237-1242.
Aldwin CM. Stress, coping and development: an inte-
grated perspective. New York: Guilford, 1994.

111,

112

113,

114,

115.

116.

Blake DD, Cook J, Keane TM. Post-traumatic stress
disorder and coping in veterans who are seeking medi-
cal treatment. J Clin Psychol 1992;48:695-704.
Fairbank J, Hansen DJ, Fitterling JM. Patterns of ap-
praisal and coping across different stressor conditions
among former prisoners of war with and without post-
traumatic stress disorder. J Consult Clin Psychol 1991,
59:274-281.

Wolfe J, Keane TM, Kaloupek DG, Mora CA, Wine
P. Patterns of positive readjustment in Vietnam combat
veterans. J Traum Stress 1993,6:179-193.

Solomon SD, Regier DA, Burke JD. Role of perceived
control in coping with disaster. J Soc Clin Psychol
1989,8:376-392.

Solomon Z, Mikulincer M, Habershaim N. Life events,
coping strategies, social resources, and somatic com-
plaints among combat stress reaction casualties. Br J
Med Psychol 1990;63:137-148.

Watson D, Pennebaker JW. Health complaints, stress,
and distress: exploring the central role of negative
affectivity. Psychol Rev 1989;96:234-254.




